
DEcEMBER 5, 1902.]

The official announcements and other
circular matter connected with the Con-
gress will be distributed through the Amer.
ican committee as soon as the documents
are received from Berlin. Any members
of the society to whom these circulars may
not be sent can secure them by writing to
the chairman of the American committee.

Chemists not members of the American
Chemical Society are also cordially invited
to participate in the Congress both as mem-
bers and as authors of papers, and the same
courtesies will be extended to them, if so
desired, as are offered above.

H. W. WILEY,
Member of Permanent Committee on

Organitzation and Chairman of
American Committee.

SCIENTIFIC BOOKS.
RECENT PAPERS ON THE EMBRYOLOGY, STRUCTURE

AND HABITS OF LIVING BRACHIOPODA.
1. Observations on Living Brachiopoda. By

EDWARD S. MORSE. Memoirs Boston Soc.
Nat. Hist., Vol. 5, No. 8, 1902. 4to. Pp.
313-386; pis. 39-61.

2. The Embryology of a Brachiopod, Terebrat-
ulina septentrionalis Couthouy. By ED-
WIN G. CONKLIN. Proc. Amer. Phil. Soc.,
Vol. 41, No. 168, 1902. 8vo. Pp. 41-76;
pIs. 1-10.

3. On the Development of Lingula anatina.
By NAOHIDE YATSU. Jour. College of Sci-
ence, Imp. Univ. Tokyo, Japan, Vol. 17.
Art. 4, 1902. 8vo. Pp. 1 112; pls. 1-8.

4. Notes on the Histology of Linguala anatina
Bragie're. By NAOHID~YATSU. Ibid., Vol.
17, Art. 5, 1902. Svo. Pp. 1-29; pls. 1, 2.

5. On the Habits of the Japanese Lingula. By
NAOHIDE YATSu. Annotationes Zoologicae
Japonensis, Vol. 4, Pt. 2, 1902. 8vo. Pp.
61-67.
The publication of studies on living Brach-

iopoda seems to have become almost epidemic
during the present year. Sporadic papers
have appeared during the past ten years, but
no marked infection has occurred until now.

The results are most satisfactory, for the con-
tributions here noticed are of a high degree of
excellence and constitute a decided advance
in our knowledge of the habits, anatomy and
embryology of this interesting class, whose
culmination was attained far back in the
Paleozoic era.

Professor Morse possesses the unique dis-
tinction of having first studied the early
stages and embryology of a brachiopod. His
observations on the embryology of Terebrat-
umina and the systematic position of the
Brachiopoda were published thirty years ago.
The importance of the subject led him to
visit Japan, where the adjacent seas offer the
greatest inducement to the student of the re-
cent species of this class. The allurements
of Japanese art have prevented the publica-
tion of the studies then made until the present
time. It is quite remarkable that so few of
his observations have been anticipated dur-
ing the intervening years, though the publica-
tions of Joubin and Blochmann have indeed
covered many of the details relating to
Lingaala and DiLscinisca.

Morse's observations refer principally to the
genera Lingula, Glottidia, Discinisca, Hemi-
thyris, Dallina, Terebratalia and Terebrat-
ualna. The points of especial interest com-
prise the discussion of the otocysts, pharyngeal
glands, the accessory hearts of Hancock, the
strand-like spermaries, the pallial circulation,
the life attitudes of different forms, and par-
ticularly the varied and graceful movements
of the brachia. The strand-like spermaries
and the pharyngeal glands are characters
heretofore undescribed, and further details
are given regarding the external glands first
described by the author. The presence of
otocysts in Lingula and Glottidea are defi-
nitely shown although Blochmann has doubted
their existence in these genera. The organs
described by Hancock as the 'heart' and the
v accessory hearts ' have been frequently in-
vestigated by various observers, but no final
conclusion has been reached. The author
shows that they cannot well belong to the
circulatory system, but must be regarded as
in some way connected with the genitalia,
though their precise functions have not been
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902 SCIENCE.

determ-inied. The plates accompanying this
memoir were drawvn by the author in his usual
clear and artistic manner. They represenit
just what is intended to be shown, anid are
evidently depictions of natural objects.

Conklin's embryology of Terebratulina sep-
ten trionalis (2) presents an excellent illustra-
tion of the results obtained by mnodern
methods. Owing to the opacity of the em-
bryos alnd to the absence of serial sections,
good inicrotomes anid other accessories, -Morse
during 1871-73 was able to show muainiv the
external nmodificatiolns inl the developing em-
bryo. Hlis observations, however, were very
thorough and complete.

ConklinL describes in detail the egg and its
cleavage, gastrulationi and the formation of the
body layers and cavities, the orientation of the
embryo, and the development ancd organiza-
tion of the larva.
The constrictionis of the cephalula, hitherto

supposed to mark distinct segments, are shown
to be produced by the anterior and posterior
mantle furrows, but at lno time do they foruy
true septa dividing the coelonm. The author,
after reviewing the real and supposed resem-
blances between the larval anid embryo braclh-
iopods and other organisms, concludes that
the relationship between Phoroiiis, the
Bryozoa, and the Brachiopoda, is sufficiently
close to warrant their being placed in the saime
phyluLm, though not in the same class.

All our knowledge regarding the elm1bryol-
ogy of the Brachiopoda has hitherto practically
been confined to the group knowni as Artic-
ulata. The work of Yatsu (3) is, therefore,
of great interest and value, since it relates to
Lingula, the liviing and almost unlchainged
representative of the most ancient types. The
developmental characters of Linguila are in
many respects quite different from those of
any brachiopod previously studied. The
three-lobed cephalula stage of the neocebryo,
so characteristic of Cistelea, Lacazella and
Terebratulina, is niot developed in Lingtida,
which does not attain more than a two-lobed
condition. Also, the posterior lobe is not the
eaudal as in those genera, but constitutes the
thoracic division. Cistella, Lacazella, etc.,
undergo a metamorphosis in passing from the
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neoembryonic to the typembryonic condition,
consisting of the refiexing of the mantle lobes
forward over the anterior division. This
change is absent in Lingula, and the imiauitle
lobes simply grow anteriorly. This difference
has ani especial significanice in the develop-
ment of the shell, for in Cistella, etc., the shiell
is developed from what was origiinally the
inner side of the malntle lobes, while ill
Lingula it is secreted by the outside. The
author further considers that the pediele is
embryologically and morphologically distinct
from the pedicle of the articulate brachiopods.
The embryonic and early post-embryonic

stages are fully described, togetlher with ffull
details and illustrations of the various organs
and structures. As a whole, no single species
of brachiopod has heretofore received so coni-
plete and extended treatment alonig these lines
of research.
The two other papers by this author (4, 5)

relate to the histology and habits of Linqula.
New facts are given, showing tIme extraordinary
power of resistance to unfavorable conditions,
which has doubtless been a potent factor in
preserving the genus since Caambriani timnes.

It is nioteworthy that in all the standard
literature on the Brachiopoda no notice has
been taken of the earliest American publica-
tion relating to the anatomy of these animials.
It is contailned in a 'Text-book of Vegetable
aind Animal Physiology,' by HIenry Goadby,
published in New York in 1858. One chap-
ter is devoted to the nutritioni in the Bracl-
iopoda and another to a description of their
nervous and circulatory systeimis. Inasniuch
as Goadby's observations were bated upon
originial dissections and studies, their claims
for a place in the literature of brachiopod re-
search are perfectly valid. C. E. BEECHER,

General Investigations of Curved Surfaces.
By KARL FRIEDRIcH GAuss. Translated
with Notes and a Bibliography- by JAMES
CADALL MOREHEAD, A.M., At. S., and ADAM
MILLER HILTEBEITEL, A.M. The Prinieton
University Library. 1902. Quarto. Pp.
viii + 127.
By the liberality of the Princeton Library

Publishing Association and the aluiniii of


